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LISTING OF CLAIMS! 
1-14 (Canceled) 

IS, (Currently amended) A method of manufactarmg a scsmiconductor device comprising: 

fonning a second conductivity type region in a semiconductor substrate having a 
principal surface of a first conductivity type by implanting impurities of a second conductivity 
type two or more times; 

forming a fir$t conductivity type region inside the island of said second conductivity type 
region, said first conductivity type region having a higher impurity concentration than said 
semiconductor substrate; 

fonning a trench in a depth direction of said semiconductor substrate by anisotropic 
etchmg; 

fonning a sacrificed oxide fibn on an inner wall sur&ce of the trench by thermal 
oxidation; 

rmoving said sacrificed oxide fihn; 

fonning an insulation fihn in an interior of said trench; m4 

filling said trench formed said insulation film with a polycrystalline silicon Ute^lm; 

forming a plurality of electric field alleviating regions bv introducing impurities of the 
second conductivitv tvne in a strip-wise shape so as to enclose a peripheral portion of said 
second conductivitv type region: 
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fi^rming a nlmalitv ftf atrip-wise hiffhlv doped «ecnr>d conducii vitv tvpe regions gach 
farmed inside eaeh of the e leotric field alleviating regions; 

fnTTT^inf^ a plurality of s trip-wise third trenches each formed inside eag|i of the strjp-wis^ 
aecond eonduetivttv tvoe repiona in a d epth diteetion of saiA sem^enndnetor substrate by 
anisotropic etching; 

farming aaliiniUtv of deeper Be c ^nd «>«duerivitv type regions each formed iosidg each 
of said third trenches hv introducing ipipiiritjea of th e seennd conductivity tvpe by two pr more 
ion implflntation steos: 

forming a matal electrode which electrically connec t-t each of said stiiiy-Tviae second 
conductivity tvne region to each of said deeper seco nd conductivity tvoe region; and 

forming a protection film at least on a surf ace of the sepnicondnctor Huhstrate except a 
fcpion wher e said second conductivity tvoe remon underlies. 



16. (Original) The method of manufacturing a aemicomdvictcr device according to claim 
15, further comprising, after the trench is filled with the polycrystalline silicon film: 

patterning said fiUn of polycryBtalline silicon film so that the patterned polycrystalline 
silicon film has a T-shaped cross section with a wider width than an opening of said trench; 

forming a highly doped first conductivity type region having a higjber concentration than 
said first conductivity type region inside said first conductivity type region at a portion not 
coated by said polycrystalline silicon film; and 

forming a highly doped second conductivity type layer region inside said first 
conductivity type region formed at a region enclosed by two of said trenches. 
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17. (Original) The method of manufacturing a semiconductot device accardii)g to claim 

15, wherein, said second conductivity typo region is formed by performing ion implantation two 
or more times, and the each ion implantation of the impxu^itiea of the second conductivity type is 
carried out under a condition that acceleration energy is 200 keV or higher. 

IS. (Canceled) 

1 9. (Original) The method of manufacturing a semiconductor device according to claim 

16, wherein said highly doped first conductivity type region is formed under a condition that a 
dose of implant ions is 1 .0 x 1 0^^ (atoms/cm^) or less. 

20. (Cunrently amended) A method of manufacturing a semiconductor device 
comprising: 

forming a second conductivity type region in a semiconductor substrate having a 
principal surface of a first conductivity type; 

forming a first conductivity type region inside said second conductivity type region, the 
fkst conductivity type region having a higher concentration than said semiconductof substrate; 

forming a plurality of first trenches in a depth direction of said semiconductor substrate 
by anisotropic etching; 

forming a sacrificed oxide film formed on an inner surface wall of each of the first 

trenches by thermal oxidation; 
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removing said sacrificed oxide film; 

fbrming an insulation film in an interior of each of said first trenches; 

filling each of the first trenches with a polyorystalline silicon film; 

forming a plurality of second trenches m the second conductivity type region each 
positioned between an adjacent pair of said plurality of first trenches in parallel with said 
plurality of first trenches; 

fomiing a second conductivity type protrusion region with a junction deeper than a 
junction of said second conductivity type region by introducing impurities of the second 
conductivity type fi-om each of the second trenches by two or more ion implantation steps; and 

fomiing a metal electrode so as to electrically connect said first conductivity type region 
with said second conductivity type protrusion region in each of the second tr e neh e strenches: 

after each of the first trenches is filled with the p olvcrvstalline siMcon film, 

patterning stddpolvorvstalLine silicon film so that the patterned polycrystalline sihcon 
film has a T-shaoed cross section with a wider width than an opening of each of the first 

trenches: 

form ing A high w dotted first conductivity type region inside said first conductivity type 
region at a portion firom which said polvcrystalline silicon fihn is removed, said htghlv doped 
first conductivity type region having a higher concimtration than said firat conductivity typ e 
repionr and 

forming a higjily doped second conductiyitv type layer region inside said highly doped 
first conductivity type region at a portion between an adiacsnt two of said plurality of fiyst 
trenches > 
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21. (Canceled) 

22. (Pteviously presented) Th© method of manufaoturmg a semiconductor device 
according to claim 20, wherein at least one of said ion implantation steps ia carried out at 
acceleration energy of 200 keV or higher. 

23. (Previously presented) The method of manufacturing a semiconductor device 
according to claim 20» wherein at least one of said ion implantation steps is carried out at 
acceleration energy of 30 keV or lower and a dose of implant ions at 1 .0 x 10^^ (atoms/cm^) or 
more. 

< 

24. (Original) The method of manu&cturing a semiconductor device according to claim 
20, wherein the island of said second conductivity type region is fomed by introducing 
impurities of a second conductivity type by two or more ion implantations. 

25. (Canceled) 

26. (Currently amended) A method of manufacturing a semiconductor device 
comprising: 
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foiminiz a sccoad conductivity type rGgion in a semiconductor substr ats havinE a 
principal surface of a firflt conductivity typ e: 

forming a first conductivity tvps region inside said sec ond conductiyitv tvne redon^ the 
first conductivity type region having a higher concentration than said SgmiCQndwtor SVb ^ftfttg; 

formin g a plurality of first trenches in a depth direction of said semiconduc tor substrate 
bY.amsotK)piff gtCh^pg; 

forming a sacrificed oxide film foimed on an inner surface wall of each of the first 
tranches bv ther mal oxidation: 

removing said sacrificed oxide film; 

forniing an insulation film in an interior of eachof said first trenches: 

filling each of the first trenches with a polvcrvstalUne silicon film: 

forming a plurality of second trenches in the second conductivity type region each 
positioned between an adjacent pair of said plurality of first trenches m parallel with said 
p^yrgMtYQfgWtfrCTg^gg; 

forming a second conductivity type protrusion region with a function deeper than a 
junction of said second conductivity type region bv introducing impurities of the second 
conductivity type firom each of the second trenches by two or more ion implantation steps: 

forming a metal electrode so as to electrically connect said first conductivity type region 
with said second, conductivity type protrusion region in each of the second trenches: 

Tho motfaod of manufaoturing a semieonduotor d e vio e aooording to oloim 30^ further 
oompriDing: 
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forming a pluraUty of electric field alleviating regions by introducing impurities of the 
second conductivity typo in a strip-wise shape so as to enclose a peripheral portion of said 
second conductivity type region; 

forming a plurality of strip-wise highly doped second conductivity type regions each 
fonned inside each of the electric field alleviating regions; 

forming a plurality of strip-wise third trenches each fonned inside each of the strip-wise 
second conductivity type regions in a depth direction of said scmiconductOT substrate by 
anisotropic etching; 

framing a plurality of deeper second conductivity type regions each formed inside each 
of said third trenches by introducing impurities of the second conductivity type by two or more 
ion implantation steps; 

forming a metal electrode which electrically connects each of said strip-wise second 
conductivity type region to each of said deeper second conductivity type region; and 

foming a protection fihn at least on a surface of the semiconductor substrate except a 
region where said second conductivity type region underlies. 

27. (Currently amended) The method of manufacturing a semiconductor device 
according to etmrn-a Sclaim 15 - wherem each of said deeper second-conductivity type region has 
a junction deeper than a junction of said second conductivity type region for forming a channel 
in a gate driving type power element having a high voltage withstanding characteristics- 
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28. (Original) The method of manufacturing a semiconductor device according to claim 
26> wherein each of said deeper second conductivity type region has a junction deeper than a 
junctton of said second conductivity type region for forming a channel in a gate driving type 
power element having a high voltage withstanding characteristics. 
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